and by the fact that susceptibility and resistance to 55 sheep scrapie infection is largely controlled by polymorphisms of PRNP at codons 136 (V or A), 56 154 (R or H) and 171 (R or Q,) . With the scrapie strain SSBP/1, VRQ homozygous sheep have a 57 short incubation period; ARR homozygotes are resistant and heterozygotes have intermediate 58 incubation periods (Houston et al., 2002) . Different TSE diseases and scrapie strains can be 59 differentiated by their distinct and reproducible incubation period lengths and characteristic 60 patterns of PrP Sc deposition and pathology, including astrocytosis and neuropil vacuolation 61 (Jeffrey and González, 2007) .
62
Gene expression profiling, largely of murine scrapie (Xiang et al., 2004; Riemer et al., 63 2004; Brown et al., 2004; Brown et al., 2005; Xiang et al., 2007; Hwang et al., 2009) or terminal 64 human CJD (Xiang et al., 2005) has been used to elucidate the molecular basis for TSE diseases 65 and to identify possible therapeutic targets (Hwang et al., 2009) . Studies on mouse scrapie, 66 largely using whole brain preparations, have identified genes that change in expression level in 67 the brain with disease progression (Hwang et al., 2009 ). However, it is not known if these 68 changes are of generic relevance and occur in relation to diseases progression in scrapie in its 69 natural sheep host or if they are only relevant for the individual model.
70
Six genes showing consistent changes in mouse models of scrapie and chosen to 71 represent disparate physiological pathways were analysed for expression in sheep infected with 72 SSBP/1 scrapie. The genes chosen for this study were C1QB, CCL5 (SCYA5 or RANTES), CCR5, 73 NCKAP1, EGR1 and FDFT1. The progressive increase in brain-expressed transcripts for the first 74 component of the classical complement pathway -C1q during the development of murine and 75 hamster scrapie, has been a common finding in several studies (Dandoy-Dron et al., 1998; Riemer 76 et al., 2000; Brown et al., 2004; Brown et al., 2005; Skinner et al., 2006; Hwang et al., 2009 ).
77
C1q is one of three C1q subunits and has been implicated in the localization of PrP Sc , from the 78 site of infection to splenic follicular dendritic cells (Mabbott et al., 2001) . Transcripts for the 79 chemokine/receptor pair CCL5 and CCR5 are significantly increased in the hippocampus at late 80 stage disease in ME7 scrapie -infected mice; it is postulated that they exacerbate 81 neurodegeneration by amplifying proinflammatory responses (Lee et al., 2005) . NCKAP1 (Nck-82 associated protein 1) and EGR1 (early growth response gene 1) are both significantly reduced in 83 mouse scrapie (Booth et al., 2004) ; however NCKAP1 is pro-apoptotic and is repressed in human 84 Alzheimer's disease (Yamamoto et al., 2001) , while EGR1 is growth promoting and anti-85 apoptotic (Virolle et al., 2003) and is increased in Alzheimer's disease (Marella et al., 2005) . 86 FDFT1 (farnesyl-diphosphate farnesyltransferase 1 or squalene synthetase) is an important 87 enzyme in cholesterol metabolism and its repression in mouse scrapie (Riemer et al., 2004; Xiang 88 et al., 2007; Hwang et al., 2009 ) is thought to indicate a link between age-related and scrapie-89 associated neurodegeneration.
90
SSBP/1 scrapie (Wilson et al., 1950 ) is a commonly-used scrapie isolate in sheep (Foster 91 et al., 2001; Houston et al., 2002) because of the well defined link between incubation period and 92 PRNP genotype (Hunter, 2007) and is the parent of many commonly used rodent strains including 93 22C, 139A, RML and 263K (Kimberlin et al., 1989) . This project investigated the progression of Gene-specific primers (Table 1) were selected for each brain region, taking into account both intra-and inter-group variations.
186
SDHA and YWHAZ were used for the medulla, cerebellum and frontal cortex, with SDHA and 187 GAPDH for the thalamus (Table 3 ).
188
Analysis of expression levels of transcripts for the six target genes revealed that most 189 significant changes occurred after PrP Sc deposition (Tables 2 and 4 
223
High throughput gene expression profiling of scrapie-infected brains has been used by 224 several laboratories to quantify differentially expressed genes to try and identify a generic TSE 225 profile in order to: (1) understand the molecular basis of TSE pathogenesis (Riemer et al., 2004;  226 Brown et al., 2005; Xiang et al., 2007; Tamgüney et al., 2008; Hwang et al., 2009 ); (2) identify 227 novel risk genes and therapeutic targets (Xiang et al., 2004) ; (3) 341 Hwang, D., Lee, I.Y., Yoo, H., Gehlenborg, N., Cho, J.H., Petritis.B, Baxter, D., Pitstick, R., 342 Young, R., Spicer, D., Price, N.D., Hohmann, J.G., Carlson, G.A., Hood, L.E., 2009 . A 343 systems approach to prion disease. Molecular Systems Biology 5, 1-23. 359 MacGibbon, G.A., Lawlor, P.A., Walton, M., Sirimanne, E., Faull, R.L., Synek, B., Mee, E., * Reaction efficiency was calculated using the equation E=10 (-1/slope) -1. Shaded rows are time points with PrP Sc accumulation. * Gene expression normalization factor calculated by GeNorm and NormFinder; lowest value is most stable (least variable). Bold are the best combination of two genes for particular brain region. 
